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© Method and apparatus for recording and reproducing compressed video data. 

© A recording apparatus for recording compressed video data has compressed video data generator (2) for 
generating a compressed video data having a plurality of intra frames each of which has no cross-reference to 
any other frames, and bidirectional interpolated frames and predictive frames each of which has cross-reference 
to other frame. In the first cycle operation, address detector (30, 32) detects addresses of the intra frames and 
stores the detected addresses in a memory (34). A scan information generator (38) generates, with reference to 
the stored addresses in the memory, scan information for an independent frame including one or two addresses 
of advanced intra frames and one or two addresses of previous intra frames. The scan information is inserted to 
each frame and then recorded on a disk. During the reproduce of the disk, the scan information is detected to 
have a quick access to the intra frame located near by. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to method and apparatus for recording and reproducing compressed 
moving picture video data, such as compressed video data according to MPEG standard. 

2. Description of the Prior Art 

The compressed data of the moving picture is recorded on a disc medium such as an optical disk or 
optomagnetic disk. An example of such a disk is a CD-ROM (Compact Disc-Read Only Memory) disc or 
CD-I (Compact Disc Interactive) disc on which the bit stream data is recorded. 

Recently, in the digital signal processing field such as a video disc or digital broadcast field, much 
attention has been paid to an attempt to deduce a necessary amount of video data and to make the size of 
the recording apparatus smaller by carrying out the band compression of the video signal in a high 
efficiency and further to achieve a long time reproduction of the video data on the recording medium. In 
order to realize the attempt, there has been formed a standard called MPEG (Moving Picture Experts 
Group) 1 . 

The following description will be directed to a conventional compression data recording and reproducing 
apparatus for carrying out the band compression of the input video signal and the input audio signal in 
accordance with the MPEG1 standard. 

Referring to Fig. 4, a block diagram of the conventional recording apparatus is shown. In Fig. 4, 142 is a 
video signal compressor for band-compressing the input video signal; 113 is an audio signal compressor for 
band-compressing the input audio signal; 1 1 4 is a data stream synthesizer for synchronizing the video data 
formed by the video signal compressor 142 with the audio data stream formed by the audio signal 
compressor 113 and adding address information for indicating the position on the recording medium so as 
to synthesize the data stream recordable on the recording medium 141; and 117 is a writer for writing the 
data stream synthesized by the data stream synthesizer 114 on the recording medium 141. 

In operation, first, the video compressor 142 band-compresses, at a given rate, the input signal into 
intra frame, bidirectional interpolated frame and predictive frame to form a video bit stream. The audio 
compressor 113 compresses, at a given rate, the input audio signal so as to form the audio bit stream. The 
data bit stream synthesizer 114 synchronizes the video bit stream with the audio bit stream and adds the 
address indicating the position on the recording medium 141 (for example, CD-ROM disc or CDI disc of a 
sector structure) to the synchronizing signal so as to synthesize one data bit stream recordable on the 
writer 117. The synthesized data bit stream is recorded by the writer 117 in accordance with the recording 
format of the recording medium 141 (for example, in the case of CD-ROM disc or CD-I disc, the scramble 
process and the error correction process may be included). 

The next description will be directed to the reproducing apparatus 150 for reproducing the recording 
medium 141 formed in such a way mentioned above. Referring to Fig. 5, the synthesized data bit stream 
recorded on the recording medium 141 is read by the data reader 123. Then, the data bit stream separator 
124 separates the synthesized data bit stream into the video data bit stream and the audio data bit stream. 
The separated video data bit stream is transferred to a video expander 126 for decoding the compressed 
video data bit stream. The separated audio data bit stream is transferred to a audio expander 128 for 
decoding the compressed audio data bit stream. Then, the decoded video signal is output through a video 
output 121 to a video signal output device such as a monitor, and the decoded audio signal is output 
through an audio output 122 to an audio output device such as a speaker. 

When reproducing the disk 141 recorded by the recording apparatus 140, the pick-up head searches 
for the next intra-frame (l-picture) and starts reproducing operation. Thus, it takes a while before picture 
appears on the screen. 

Furthermore, if the pick-up head is controlled to pick-up data intermittently with a predetermined fixed 
interval during the fast forward or fast reverse play, it would be very difficult for the pick-up head to catch 
data from intra-frames, because the intra-frames are not inserted in the bit stream at a constant pitch. In this 
case, the image on the screen for the fast forward or fast reverse would result in poor reproduction. 

SUMMARY OF THE INVENTION 

The present invention has been developed with a view to substantially solve the above described 
disadvantages and has for its essential object to provide an improved method and apparatus for recording 
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and reproducing compressed moving picture data. 

In order to achieve the aforementioned objective, according to the present invention, a recording 
apparatus for recording compressed video data, comprises: compressed video data generation means for 
generating a compressed video data having a plurality of frames including independent frames each of 

s which has no cross-reference to any other frames, and dependent frames each of which has cross- 
reference to other frame; address detection means for detecting addresses of said independent frames; 
memory means for storing the detected addresses of said independent frames; scan information generation 
means for generating, with reference to said addresses in said memory means, scan information for an 
independent frame including a predetermined number of addresses of neighboring independent frames; 

10 inserting means for inserting said scan information to said frames and for producing a scan information 
added compressed video data; and recording means for recording said scan information added compressed 
video data on a recording medium. 

According to the present invention, a reproducing apparatus for reproducing compressed video data 
from a recording medium recorded by the recording apparatus of mentioned above, comprises: scan 

75 information detection means for detecting said scan information from the frames; scan information storing 
means for storing the detected scan information; address reading means for reading an address included in 
said scan information; accessing and reproducing means for accessing an independent frame in the 
recording medium according to said read address and for reproducing the compressed video data from the 
accessed independent frame. 

20 According to the present invention, a recording method for recording compressed video data, com- 
prises the steps of: (a) generating a compressed video data having a plurality of frames including 
independent frames each of which has no cross-reference to any other frames, and dependent frames each 
of which has cross-reference to other frame; (b) detecting addresses of said independent frames; (c) 
generating, with reference to the detected addresses, scan information for an independent frame including a 

25 predetermined number of addresses of neighboring independent frames; (d) inserting said scan information 
to said frames and producing a scan information added compressed video data; and (e) recording said scan 
information added compressed video data on a recording medium. 

According to the present invention, a reproducing method for reproducing compressed video data from 
a recording medium recorded by the recording method mentioned above, comprises the steps of: (h) 

30 detecting said scan information from the frames; (i) reading an address included in the detected scan 
information; (j) accessing an independent frame in the recording medium according to said read address; 
and (k) reproducing the compressed video data from the accessed independent frame. 

According to the present invention, a recording medium recorded according to the recording method of 
mentioned above, comprises: an independent frame which has no cross-reference to any other frames; a 

35 plurality of dependent frames, followed by said independent frame, each dependent frame having cross- 
reference to other frame; and a scan information for an independent frame including a predetermined 
number of addresses of neighboring independent frames, said scan information inserted in each of said 
frames. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the present invention will become clear from the following 
description taken in conjunction with the preferred embodiments thereof with reference to the accompany- 
ing drawings throughout which like parts are designated by like reference numerals, and in which: 

Fig. 1 is a block diagram of a compressed video data recording apparatus according to the present 
invention; 

Fig. 2 is a block diagram of a compressed video data reproducing apparatus according to the present 
invention; 

Figs. 3A, 3B, 3C and 3D are diagrams showing bit streams; 

Fig. 4 is a block diagram of a compressed video data recording apparatus according to the prior art; and 
Fig. 5 is a block diagram of a compressed video data reproducing apparatus according to the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

55 Referring to Fig. 1, a compressed video data recording apparatus according to the present invention is 
shown. The recording apparatus has a video data compression portion 1 and an audio data compression 
portion 3, a scan information processing portion 5 and a record processing portion 7. 
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The video data compression portion 1 includes: a compressor 2 for compressing the video data, such 
as based on MPEG standard; an adder 4 for adding a dummy data; a dummy data generator 6 for 
generating a dummy data; data rate detector 10 for detecting data transmission rate at the output of the 
adder 4; a reference rate generator 12 for generating a reference data transmission rate; and a buffer 8. The 
5 MPEG is an abbreviation of Moving Picture Expert Group, and MPEG standards include ISO/IEC CD 13818 
(a committed draft of the ISO/IEC; commonly known as MPEG-2), and ISO/IEC 11172 (an international 
standard of ISO/IEC; commonly known as MPEG-1). 

The audio data compression portion 3 includes: a compressor 14 for compressing the audio data, such 
as based on MPEG standard; an adder 16 for adding a dummy data; a dummy data generator 18 for 
io generating a dummy data; data rate detector 22 for detecting data transmission rate at the output of the 
adder 16; a reference rate generator 24 for generating a reference data transmission rate; and a buffer 20. It 
is noted that the audio data generator 18 for the audio data can be omitted. 

The scan information processing portion 5 includes: a switch 26 for selecting either compressed video 
data from terminal a or compressed audio data from terminal b; a sector counter 28 for switching the switch 
15 26 in a predetermined sector rate, e.g., three consecutive sector periods for terminal a and one sector 
period for terminal b, alternatively, and also for counting the sector number from the beginning to the end of 
the disk recording period; an intra frame detector 30 for detecting an intra frame, which is generally 
indicated by I; a sector address generator 32 for generating the address of sectors that include the intra 
frame; a table generator 34 for generating a table which lists the address of sectors that include the intra 
20 frame, a scan information generator 38 for generating scan information based on the listed address in the 
table; and a switch 36 which is turned to terminal c during a trial run (first cycle) for completing the table in 
the table generator 34 and to terminal d during a recording run (second cycle) for actually recording data 
from the beginning to the end on a disk 48. 

The record processing portion 7 includes: a header detector 40 for detecting a header H1 of a group of 
25 pictures (GOP) and a header H2 of pictures (including l-picture. P-picture and B-picture); a replacer 42 for 
replacing the dummy data with the generated scan information; a memory 44 for storing the replaced data; 
and a disk writer 46 for writing the data on the disk 48. 

In operation, compressor 2 produces compressed video data bit stream, such as show in Fig. 3B. 
Compressor 2 according to the embodiment shown employs MPEG standards, but any other compression 
30 method can be used. The compressed video data bit stream includes an l-picture (intra frame), B-picture 
(bidirectional interpolated frame) and P-picture (predictive frame), which are produced in a pattern 
l,B,B,P,B,B, repeatedly, as shown in Fig. 3B. The frames in the pattern l,B,B,P,B,B are called a group of 
pictures (GOP). The l-picture includes one complete data for one frame and can reproduce one frame 
picture by itself. The B-picture includes data for one frame, but can not reproduce one frame picture by 
35 itself. Similarly, the P-picture includes data for one frame, but can not reproduce one frame picture by itself. 
Thus, the l-picture can be considered as an independent frame that can reproduce by itself, and B-picture 
and P-picture can be considered as a dependent frame that requires to make reference of other frame. This 
is further explained below. 

In the moving picture, the image of the present frame and the image of the next frame are very similar, 

40 only a small change is observed due to the change of the moving element. In the l-picture, one complete 
data for one frame is provided, so that one frame picture can be produced by the data in the l-picture only. 
The P-picture is a data representing a difference between the picture data in the l-picture and the picture 
data in the P-picture, in the same GOP. The B-picture is a data representing a combination of a difference 
between the picture data in the l-picture and the picture data in the B-picture, and a difference between the 

45 picture data in the P-picture and the picture data in the B-picture, all in the same GOP. Therefore, to 
reproduce the P-picture, it is necessary to use the data in the l-picture, and to reproduce the B-picture, it is 
necessary to use the data in the l-picture and B-picture. However, to reproduce the l-picture, no referencing 
is required, l-picture can reproduce by itself. 

As shown in Fig. 3A, each of l-picture, B-picture and P-picture has a header H2, and a GOP has a 

so header H1 . Each header H2 has a user data area D1 to which a dummy data generated by dummy data 

generator 6 is written in adder 4. Dummy data can be any data, such as "000 000", so that a space 

required for entering scan information at a later stage, i.e., at replacer 42, is reserved. Adder 4 further adds 
other data, such as parity check data. 

Data produced from adder 4 is observed by data rate detector 10 which compared the data rate at the 

55 output of adder 4 with a predetermined data speed obtained from reference rate generator 12. When the 
data rate is less or greater than the predetermined data speed, compression rate is changed to keep the 
data rate substantially equal to the predetermined data speed. The data is temporarily stored in buffer 8 and 
is applied to terminal a. 

5 
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While the compressor 2 is compressing and producing the compressed video data, compressor 14 
produces compressed audio data bit stream, such as show in Fig. 3C. Since the amount of data in the 
audio data is less than that in the video data, the compressed audio data are produced intermittently. The 
compressed audio data is also added at adder 16 with the dummy data generated by dummy data 
5 generator 18 at an appropriate place. The data rate of the data from adder 16 is controller to be 
substantially equal to a predetermined speed by data rate detector 22 and reference rate generator 24 in 
the same manner described above. The data from adder 16 is temporarily stored in buffer 20 and is applied 
to terminal b. 

It is noted that the compressed audio data may not be inserted with the dummy data. In this case, the 
ro dummy data generator 18 can be eliminated, but adder 16 is still necessary for inserting other data, such as 
parity check data. 

Sector counter 28 counts a predetermined number of bits, such as 2324 byte including a sector header, 
for one sector data to be recorded on the disk 48, and controls the switching operation between terminals a 
and b. According to the present embodiment, switch 26 is turned to terminal a for three sector periods, and 

75 turned to terminal b for one sector period- Thus, switch 26 produces bit stream of combined compressed 
video and audio data such that the audio data of one sector period is inserted ever after three sector 
periods of video data, as shown in Fig. 3D. 

Sector address generator 32 receives a signal at the beginning of each sector and produces a sector 
address from the beginning to the end of the data that is to be recorded on the disk 48. In Fig. 3D, an 

20 example of such a sector address, 100, 101, 102, , 111, is given to each sector. Alternatively, the 

sector address may be given by mm:ss:ff in which mm represents minute, ss represents second and ff 
represents frame, noting that there are 72 frames in one second. 

While the sector address is generated by the sector address generator 32, l-picture detector 30 detects 
l-picture from the bit stream produced from switch 26, and provides a signal indicative of presence an I- 

25 picture to sector address generator 32. Thus, the sector address generator 32 provides sector addresses for 
all the detected l-pictures to table generator 34. If an l-picture is separated into two subsequent sectors, the 
former sector receiving the leading portion of the l-picture and the latter sector receiving the trailing portion 
of the l-picture, the sector address of the latter sector in which the trailing portion is captured will be 
generated and sent to table generator 34. In the case shown in Fig. 3D, table generator 34 generates the 

30 following Table 1 . 

Table 1 



100 
102 
104 
107 
110 



40 



Note that the sector addresses listed in Table 1 are the sectors containing l-picture. 
so Although not shown in Fig. 1, output of switch 26 is connected with an adder for adding a sector 
header. 

When Table 1 is completed or while making Table 1, scan information generator 34 generates scan 
information for each of the l-picture by collecting the addresses of a predetermined number of neighboring 
l-pictures. For example, the scan information may be addresses of two l-pictures ahead and two l-pictures 
55 before are collected for each l-pictures. With respect to the example shown in Table 1, the following data 
are collected as the scan information. 
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Table 2 



Table 3 



Table 4 



I-picture 100 
ahead 1: 102 
ahead 2: 104 
before 1 : - 



I-picture 102 
ahead 1: 104 
ahead 2 : 107 
before 1: 100 
before 2 : - 



I-picture 104 
ahead 1: 107 
ahead 2: 110 
before 1: 102 
before 2: 100 



before 2 : - 



Table 5 



Table 6 



Table 7 



I-picture 107 
ahead 1: 110 
ahead 2: 112 
before 1: 104 
before 2: 102 



I-picture 110 
ahead 1: 112 
ahead 2 : 



before 1 : 107 
before 2 : 104 



before 1: 110 
before 2 : 107 



I-picture 112 
ahead 1 : 



ahead 2 : 



Tables 2, 3, 4, 5, 6 and 7 shows the scan informations for the l-pictures in sectors 100, 102, 104, 107, 
110 and 112, respectively. For example, Table 4 shows that with respect to the I-picture in sector 104, one 
ahead I-picture is located at sector 107, two ahead I-picture is located at sector 110, one before I-picture is 
located at sector 102 and two before I-picture is located at sector 100. 

The scan informations as shown in Tables 2-7 can be stored in a memory, or can be generated 
whenever it is necessary by making reference to Table 1. 

During the first cycle for completing Table 1 , switch 36 is turned to terminal c to expel the bit steam 
data thereat. When Table 1 is completed to list all the addresses of l-pictures. switch 36 is turned to 
terminal d and the same bit steam data (Fig. 3D) as in the first cycle is again produced from switch 26 from 
the very beginning. 

During the second cycle, header detector 40 detects headers HI of GOPs and headers H2 of pictures 
(including I-picture, P-picture and B-picture). When header H1 is detected, it is understood that an I-picture 
follows immediately after the header HI. Therefore, the detection of headers H1 is substantially the same as 
detection of l-pictures. In response to the detection of header H1 , the scan information generator 38 catches 
the address of the sector in which the I-picture is located, and generates the scan information correspond- 
ing to that I-picture. The generation of the scan information can be done by making reference to Table 1 or 
by reading the memory already stored with various scan informations. 

Then, when the header detector 40 detects header H1 that follows the detected header H2, the user 
data area D1 in the header H1 is detected. It is noted that in the user data area, dummy data is stored by 
adder 4 and dummy data generator 6. Upon detection of the user data area by header detector 40, scan 
information generator 38 supplies the generated scan information to replacer 42, at which the dummy data 
is replaced with the scan information. In this manner, every time the user data area D1 is detected in the 
same GOP, the same scan information is replaced with the dummy data in picture headers H1. Thus, 
according to the example shown in Fig. 3A, the dummy data in user data area D1 in each of pictures P2^ 
P3, P4, P5, P6 and P7 is replaced with scan information shown in Table 4, which is for the I-picture in 

sector 104. Similarly, the dummy data in user data area D1 in each of pictures P8, P9, ■ is replaced with 

scan information shown in Table 5, which is for the I-picture in sector 107. 

If the dummy data is present in the sector with audio data, such dummy data is also replaced with the 
scan information. For example, the dummy data in audio data AUDI02 in sector 105 in Fig. 3D is replaced 
with the scan information shown in Table 4, which is for the I-picture in sector 104. 

After the dummy data are replaced with appropriate scan informations, the bit stream is temporarily 
stored in memory 44 and written on the disk 48 by disk writer 46. 

It is noted that the intra frame detector 30, which has been desribed as connected to the output of 
switch 26, can be connected directly to buffer 8. In this case, since the switching pattern of switch 26 is 
previously known, sector address generator 32 can generate the address of the intra frame without any 
problem. 

Referring to Fig. 2 a compressed video data reproducing apparatus according to the present invention 
is shown. The reproducing apparatus has an address generating portion 51 and a data reading portion 53. 
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The address generating portion 51 includes: a user data detector 60 for detecting the user data area in 
each picture from a reproduced compressed video data; a scan information detector 58 for detecting the 
scan information; a command generator 52 for generating a normal speed replay command, fast forward 
replay command (FF command), or fast reverse replay command (FR command) by the request of an 
5 operator; and an address generator 62 for generating access address. The FF command has two levels, 
moderate fast and extreme fast. The FR command has similar two levels. 

The data reading portion 53 includes: a disk reader 50 for receiving the access address from access 
generator 62 and reading the disk at the accessed position; data separator 64 for separating the read data 
into compressed video data and compressed audio data using sync pulse from sync pulse generator 66; a 

70 compressed video signal expander 68 for expanding compressed video signal; and a compressed audio 
signal expander 70 for expanding compressed audio signal. 

In operation, when the normal speed replay command is produced from command generator 52 from a 
mid of the disk, such as from picture P5, the scan information in the scan information detector 58 is first 
read to obtain the address of the next l-picture, which would be in this case, in sector 107. Thus, the 

75 address generator 62 generates address 107 to have an immediate access to sector 107. Thereafter, the 
address generator 62 is generates sequential address without any address skip. Thus, the disk is read by 
disk reader 50 linearly at the normal replay speed. The read data is separated by data separator 64 into 
compressed video data and compressed audio data which are applied to respective expanders 68 and 70 
for producing normal video signal and audio signal. According to the present invention, since the pick-up 

20 head can be accessed to the l-picture immediately without any searching operation, the image on the 
screen appears instantaneously. 

It is noted that during the replay (including normal, FF and FR) the user data detector 60 detects the 
user data D1 from each picture, and the scan information detector 58 extracts the scan information from the 
detected user data D1. The extracted scan information is overwritten on the old scan information in the scan 

25 information detector 58. 

When the moderate FF command is produced from command generator 52, the address in the scan 
information particular under "ahead 1 " is read from the scan information detector 58 and is applied through 
address generator 62 to disk reader 50. Thus, the disk reader 50 reads the address indicated at "ahead 1 ", 
that is where the next l-picture is located. When said next l-picture is accessed and read out, the scan 

30 information from that l-picture is read and stored in scan information detector 58. Then again, the address in 
"ahead 1" is read and accessed. In this manner, when the moderate FF command is selected, the video 
data from l-pictures are produced, resulting in the moderate fast forward replay. For example, when the data 
pick-up head of the disk reader 50 is paused at picture P5, shown in Fig. 3A, the scan information stored at 
scan information detector 58 is the one that shown in Table 4. In this case, the data pick-up head advances 

35 to sector 107 to have an access to l-picture P8, and then to the next l-picture in sector 110. 

When the extreme FF command is produced from command generator 52, the address in the scan 
information particularly under "ahead 2" is read from the scan information detector 58 and is applied 
through address generator 62 to disk reader 50. The disk reader 50 reads the address indicated at "ahead 
2", that is where the second advanced l-picture is located. The disk is reproduced twice as fast as the 

40 moderate FF. 

Similar operations are carried out for the moderate FR and extreme FR. 

According to the present invention, since the l-pictures, which are the pictures that can be reproduced 
by itself, are accessed without any specific searching operation, the image on the screen appears quickly 
and can be played smoothly without any interruption. 
45 Although the present invention has been fully described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is to be noted that various changes and 
modifications are apparent to those skilled in the art. Such changes and modifications are to be understood 
as included within the scope of the present invention as defined by the appended claims unless they depart 
therefrom. 

50 

Claims 

1. A recording apparatus for recording compressed video data, comprising: 

compressed video data generation means (2) for generating a compressed video data having a 
55 plurality of frames including independent frames each of which has no cross-reference to any other 
frames, and dependent frames each of which has cross-reference to other frame; 

address detection means (30, 32) for detecting addresses of said independent frames; 
memory means (34) for storing the detected addresses of said independent frames; 
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scan information generation means (38) for generating, with reference to said addresses in said 
memory means, scan information for an independent frame including a predetermined number of 
addresses of neighboring independent frames; 

inserting means (42) for inserting said scan information to said frames and for producing a scan 
information added compressed video data; and 

recording means (46) for recording said scan information added compressed video data on a 
recording medium. 

2. A recording apparatus as claimed in Claim 1, further comprising switching means (36) for switching 
between a first cycle for filling said memory means (34) with the detected addresses of said 
independent frames, and a second cycle after said first cycle for inserting said scan information by said 
inserting means (42). 

3- A recording apparatus as claimed in Claim 1 , further comprising dummy data adding means (6, 4) for 
adding a dummy data to said frames, and wherein said inserting means (42) comprises a replacing 
means (42) for replacing said dummy data with said scan information. 

4. A recording apparatus as claimed in Claim 1, wherein said scan information includes addresses of at 
least one advanced independent frame and at least one previous independent frame. 

5- A recording apparatus as claimed in Claim 1, wherein said inserting means (42) inserts said scan 
information to a header area in each of said frame. 

6. A recording apparatus as claimed in Claim 1 , wherein said compressed video data generation means 
(2) generates an MPEG standard compressed video data having a plurality of frames, and wherein said 
independent frame is an intra frame and said dependent frame is either one of a bidirectional 
interpolated frame and a predictive frame, and wherein said intra frame is followed by a plurality of 
bidirectional interpolated frames and predictive frames, all taken together defining a group of pictures. 

7. A recording apparatus as claimed in Claim 1, wherein said frames in said group of pictures carry the 
same scan information. 

a A reproducing apparatus for reproducing compressed video data from a recording medium recorded by 
the recording apparatus of claim 1 , comprising: 

scan information detection means (60) for detecting said scan information from the frames; 

scan information storing means (58) for storing the detected scan information; 

address reading means (62) for reading an address included in said scan information; 

accessing and reproducing means (50) for accessing an independent frame in the recording 
medium according to said read address and for reproducing the compressed video data from the 
accessed independent frame. 

9. A reproducing apparatus as claimed in Claim 8, further comprising selecting means (52) for selecting 
one reproducing mode from a plurality of modes of a normal reproducing mode, a fast forward mode 
and a fast reverse mode. 

10. A recording method for recording compressed video data, comprising the steps of: 

(a) generating a compressed video data having a plurality of frames including independent frames 
each of which has no cross-reference to any other frames, and dependent frames each of which has 
cross-reference to other frame; 

(b) detecting addresses of said independent frames; 

(c) generating, with reference to the detected addresses, scan information for an independent frame 
including a predetermined number of addresses of neighboring independent frames; 

(d) inserting said scan information to said frames and producing a scan information added 
compressed video data; and 

(e) recording said scan information added compressed video data on a recording medium. 

11. A recording method as claimed in Claim 10, further comprising the step of: 

(f) adding a dummy data to said frames; and 



EP0 667 713 A2 

(g) replacing said dummy data with said scan information. 

12. A reproducing method for reproducing compressed video data from a recording medium recorded by 
the recording method of claim 10, comprising the steps of: 
5 (h) detecting said scan information from the frames; 

(i) reading an address included in the detected scan information; 

(j) accessing an independent frame in the recording medium according to said read address; and 
(k) reproducing the compressed video data from the accessed independent frame. 

ro 13. A recording medium recorded according to the method of Claim 10, comprising: 
an independent frame which has no cross-reference to any other frames; 

a plurality of dependent frames, followed by said independent frame, each dependent frame having 
cross-reference to other frame; and 

a scan information for an independent frame including a predetermined number of addresses of 
75 neighboring independent frames, said scan information inserted in each of said frames. 

14. A recording medium as claimed in Claim 13, wherein said scan information is inserted at a header 
portion in each frame. 

20 15. A recording medium as claimed in Claim 13, wherein said scan information includes addresses of at 
least one advanced independent frame and at least one previous independent frame. 
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tion generator (38) generates, with reference to the 
stored addresses in the memory, scan information 
for an independent frame including one or two ad- 
dresses of advanced intra frames and one or two 
addresses of previous intra frames. The scan in- 
formation is inserted to each frame and then re- 
corded on a disk. During the reproduce of the disk, 
the scan information is detected to have a quick 
access to the intra frame located near by. 
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